Kef. /I 



1 9. Japan Patent Office (JP) 1 2. Japan Laid-open Patent Gazette (A) 1 1 . Patent Application Laid-open No. 

1993-66501 

43. Patent Laid-open Date: March 19, 1993 (Heisei 5) 



51. Int. CI. 
G03B 33/12 
G02F 1/133 
1/1335 
G03B 21/14 
H 04 N 5/74 



ID Code 



Reference number 



Fl 



Technology display section 



7316-2K 

575 7820-2K 
530 7724-2K 
A 7316-2K 
A 7205-5C 



Request for Not Number of 

Examination: Requested Claims:! (Total 10 pages) 



21. Application No. 

22. Date of Filing 
71. Applicant 



74. Agent 



1991-227907 

September 9, 1991 (Heisei 3) 

000003078 

Toshiba Corporation 

72 Horikawa-cho, Saiwai-ku, Kawasaki-shi, Kanagawa-ken 
Yo Otaguro 1 

1 Komukai Toshiba-cho Saiwai-ku, Kawasaki-shi, Kanagawa-ken 
[on Toshiba Corporate Research and Development Center premises] 
Takehiko Suzue, Patent Attorney 



(54) [Title of the Invention] Projection-type liquid crystal display device 
(57) [Abstract] 

[PURPOSE] To provide a projection-type liquid crystal display device that projects a high-contrast- 
ratio image on a screen, easily displays gray scales, and reduces power consumption. 

[CONSTITUTION] A projection-type liquid crystal display device provided with a transmission-type 
liquid crystal panel 21, a light source 22 that irradiates this liquid crystal panel 21 with light, and an 
optical system 23 which transmits the light emitted by the light source 22 through the liquid crystal 
panel 21, and projects this transmitted light onto a screen 24; further provided with a brightness- 
detecting circuit 12 that detects the mean brightness of the image signal over the entire screen, an 
image signal modulating circuit 15 that modulates the image signal voltage applied to the liquid 
crystal panel 21, in correspondence to the brightness signal detected by the circuit 12, and a light 
source brightness modulating circuit 13 that varies the brightness of the light source 22, in 
correspondence to the detected brightness signal. 

11: Image signal input circuit 

15: Image signal modulating circuit 

12: Brightness-detecting circuit 

13: Light source brightness modulating circuit 

14: Power supply 

10: Signal processor 

20: Optical structure 



1 ILC note- This name may also be read as 'To Otakuro" / "Hiroshi Otaguro/Otakuro" /etc. 
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[Claims] 



[Claim 1] A projection-type liquid crystal display device provided with a transmission-type liquid 
crystal panel, a light source that irradiates this liquid crystal panel with light, an optical system that 
transmits the light emitted by the light source through the aforementioned liquid crystal panel, and 
projects this transmitted light onto a screen, a means of supplying a drive voltage that matches an 
image signal to the aforementioned liquid crystal panel, and a means of varying the brightness of the 
light source in correspondence to the aforementioned image signal. 

[Detailed Explanation of the Invention! 

[0001] 

[Industrial Field of Application] The present invention relates to a projection-type liquid crystal 
display device, and more particularly, to a projection-type liquid crystal panel display device provided 
with a means of varying the brightness of the light source. 

[0002] 

[Related Art] In recent years, thin and lightweight liquid crystal display devices have been garnering 
attention in PC monitors and small-size TV set applications. However, the liquid crystal TVs that have 
been commercialized so far are only around 4 inches diagonally, and both their size and price must be 
significantly improved before liquid crystal TVs can replace the current CRT-based TVs. 

[0003] More recently, a projection-type liquid crystal display device has been developed that uses a 
liquid crystal panel as a light bulb, and combines it with a lens and a dichroic mirror to project an 
enlarged image onto a screen. This device is both smaller and lighter than the 3-tube projectors that 
use CRTs, and can achieve sufficiently large screen sizes. 

[0004] FIGURE 8 illustrates a typical structure of a projection-type liquid crystal display device. This 
device is comprised of three liquid crystal panels 81, a light source 82 such as a halogen lamp, and an 
optical system 83 consisting of a lens and mirrors. The light emitted from the light source 82 is split by 
dichroic mirrors 83a into light beams of the red, blue, and green primary colors. After these light 
beams pass through the liquid crystal panel 81, they are combined by dichroic mirrors 83b and 
projected onto a screen 84, by a projection lens 83c. A signal voltage corresponding to each color is 
applied to each corresponding liquid crystal panel 81. Therefore, red, blue, and green images are 
magnified and projected onto the screen 84, displaying a color image. 

[0005] However, this type of device has had the following problems: That is, when the screen size is 
increased, the brightness level on the screen decreases, resulting in lower contrast. If the brightness of 
the light source is increased to solve this problem, the power consumption and amount of heat 
generated both increase. 

[0006] FIGURE 9 shows the voltage-brightness characteristics of the liquid crystal panel itself. Since 
the contrast ratio achievable in this case is as low as 50:1, the contrast ratio that is inherent in image 
signals cannot be displayed. Consequently, when a bright or dark area is displayed, the image becomes 
distorted, making it impossible to obtain high-resolution images. Furthermore, the voltage-brightness 
characteristic curve [of the liquid crystal panel] is too steep, and its voltage difference too small, to 
display detailed gray scales. 

[0007] On the other hand, when a thin-film transistor (TFT) liquid crystal panel that is made of 
amorphous silicon (a-Si) is used as the liquid crystal panel, increasing the light intensity of the light 
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source, for the purpose of brightening the screen, ends up increasing the off current (optical leakage 
current) of the TFT, causing image degradation, such as a reduced contrast ratio. 

[0008] 

[Problems that the Invention is to Solve) As explained above, in conventional projection-type liquid 
crystal display devices, the liquid crystal panel characteristics result in an insufficient contrast ratio 
and, moreover, the voltage-brightness characteristic curve of the liquid crystal panel is too steep, 
making it difficult to display detailed gray scales. Furthermore, the light source's power consumption 
is large, and increasing the light source's light intensity increases the off current (optical leakage 
current), causing image degradation, such as a reduced contrast ratio. 

[0009] The present invention has been devised in view of the aforementioned situation, and its 
objective is to provide a projection-type liquid crystal display device that projects a high-contrast-ratio 
image on a screen, displays gray scales with ease, and reduces power consumption. 

[0010] 

[Means of Solving the Problems] In order to solve the aforementioned problems, the present invention 
uses the constitution described below. 

[001 1] That is, the present invention provides a projection-type liquid crystal display device provided 
with a transmission-type liquid crystal panel, a light source that irradiates this liquid crystal panel with 
light, an optical system that transmits the light emitted by the light source through the liquid crystal 
panel and projects this transmitted light onto a screen, and a means of supplying a drive voltage that 
matches an image signal to the liquid crystal panel, wherein the brightness of the light source is varied 
in correspondence to image signals. 

[0012] Here, the means of varying the brightness of the light source only needs to detect the mean, 
maximum, and minimum brightness levels of the image signal over the entire screen, and vary the 
brightness of the light source in correspondence to this detected information. In addition to the light 
source, it is also possible to modulate the drive voltage that is applied to the liquid crystal panel, in 
correspondence to the image signal. 

[0013] 

[Operation of the Invention] In the present invention, the brightness of the light source is varied, in 
correspondence to image signals. That is, when the image signal produces a generally dark image on 
the screen, the brightness of the light source is reduced. Conversely, when the image signal produces 
a generally bright image on the screen, the brightness of the light source is increased. This brings 
about an improvement in the contrast ratio, when bright and dark screens are compared. Additionally, 
lowering the brightness of the light source can reduce not only the power consumption, but also the 
light leakage from the active elements of the liquid crystal panel, improving the contrast ratio. 

[0014] In addition, the drive voltage that is applied to the liquid crystal panel is varied, in 
correspondence to the image signal. That is, images signals are modulated in order to utilize the full 
range of the white and black levels, in the signal voltage-transmittance characteristics of the liquid 
crystal panel, and are used as the signal voltage to be applied to the liquid crystal panel. Then, since 
the signal voltage can be divided into fine gradations when displaying gray scales, gray scale display 
becomes easy, providing detailed gray scales. 

[0015] 

[Embodiments] The details of the present invention are explained below, referencing the illustrated 
embodiments. 
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[0016] FIGURE 1 is a schematic configuration diagram illustrating the projection-type liquid crystal 
display device related to a first embodiment of the present invention. This device can be roughly 
divided into a signal processor 10 and an optical structure 20. 

[0017] The optical structure 20 is identical to that used in conventional examples, and is comprised of 
a liquid crystal panel 21, a light source 22, an optical system 23, a screen 24, and the like. The optical 
system 23 is comprised of dichroic mirrors 23a and 23b, and projection lenses 23c. A normally white 
panel is used for the liquid crystal panel 21. Note that the optical structure 20 is not limited to that 
illustrated in the figure, and any structure may be used as long as it transmits the light emitted from the 
light source 22 through the liquid crystal panel 21, and magnifies and projects the transmitted light 
onto the screen 24. 

[0018] The signal processor 10 is comprised of an image signal input circuit 11 that receives video 
[signals] and radio waves from broadcasting stations and inputs an image signal; a brightness- 
detecting circuit 12 that detects the mean, maximum, and minimum brightness levels, etc. of said 
image signal over the entire screen; a light source brightness modulating circuit 13 that varies the 
brightness of the light source based on the detected brightness signal; a light source power supply 14 
whose voltage value is controlled by the modulating circuit 13; and an image signal modulating circuit 
15 that modulates the source image signal, using the brightness signal detected by the brightness- 
detecting circuit 12, to generate the drive signal voltage to be applied to the liquid crystal panel. 

[0019] Here, the light source brightness modulating circuit 13 is set to reduce the voltage value of the 
power supply 14, if the mean brightness detected by the brightness-detecting circuit 12 is low, and to 
increase the voltage value of the power supply 13 [sic. Should be "14"], if the detected mean 
brightness is high. The image signal modulating circuit 15 is set to reduce the drive signal voltage if 
the mean brightness is low, and to increase the drive signal voltage if the mean brightness is high. It is 
also possible to implement finely tuned control, according to the maximum or minimum brightness. 

[0020] The solid line in FIGURE 2 shows the measured relationship between the image signal voltage 
and the brightness on the screen displayed, using the device in the present embodiment. Raster scan 
was used for the display, and the brightness on the screen was measured. The dotted line, in the same 
figure, shows the brightness characteristics based on conventional drive signals. A comparison of 
these results indicates that the device, according to the present embodiment, provides superior contrast 
ratio and image signal reproducibility. 

[0021] The principle behind the present invention will be explained here, referencing FIGURE 3. 
When the brightness of the light source is changed, in a liquid crystal panel having the drive signal 
voltage-transmittance characteristic curve shown in FIGURE 3 (a), the drive signal voltage- 
transmittance characteristic curve rises when the light source is bright, and falls when the light source 
is dark, as shown in FIGURE 3 (b). In other words, the brightness of the light source relative to the 
drive voltage can be varied, within the scope of the shaded area in FIGURE 3 (b). 

[0022] FIGURE 4 plots the curves in FIGURE 3 (b) by showing the relative brightness of the light 
source along the horizontal axis and the brightness along the screen on the vertical axis. The topmost 
line indicates a case in which the drive signal voltage is small, namely the white level of this display 
device. The bottommost line indicates a case in which the drive signal voltage is large, namely the 
black level of this display device. Here, for the sake of simplicity, the brightness of the light source 
was varied in only three levels: (1) the standard level (100%), (2) brighter than the standard level 
(120%), and (3) darker than the standard level (50%). 
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[0023] Let us assume that a signal voltage, within the range of V3 to V5, is applied as the image signal 
to a screen. If the image signal, within the range of V3 to V5, is applied as is, to the liquid crystal 
panel as its drive signal, the resulting range of brightness on the screen can be denoted by A when the 
brightness of the light source is at (1) (the standard level). Now, a brightness range A', which is the 
same as A, can also be obtained by reducing the brightness of the light source to (3) (darker than the 
standard level), and varying the drive signal voltage within the range of V2 to V5. The liquid crystal 
drive voltage range is wider for A' than for A. Therefore, case A', that is, using a lower brightness 
level for the light source, can produce finer gray scales. 

[0024] Likewise, when an image signal within the range of VI to V3 is input and applied as is to the 
liquid crystal panel, the resulting range of brightness can be denoted by B. If the brightness of the light 
source is increased to (2) and a drive signal within the range VI to V4 is applied to the liquid crystal 
panel, the white level increases and the contrast ratio becomes higher. 

[0025] In the present embodiment, an a-Si TFT liquid crystal panel is used as the liquid crystal panel. 
As was explained for the conventional example, when TFT is irradiated with light, the drain current 
(optical leakage current: Ioff) in the off state (Vg < 0) increases, causing the holding characteristics of 
the pixels to deteriorate, leading to lower contrast ratios and flicker. FIGURE 5 shows the differences 
in the optical leakage current, when the light intensity is varied. This figure shows the transistor 
characteristics for three cases: when no light is being irradiated (indicated by the solid line in the 
figure), when the illumination intensity is at LI (indicated by the dot-chain line in the figure), and 
when the illumination intensity is at L2 (indicated by the broken line in the figure). Note that L2 > LI . 
The figure shows that the optical leakage current is smaller, at the lower illumination intensity of LI, 
than at the higher illumination intensity of L2. 

[0026] To make the displayed image brighter on a projection-type liquid crystal display device, it is 
necessary to make the light source brighter. The intensity of the light, irradiated onto the liquid crystal 
panel, reaches as high as 20,000 lux in conventional examples. Thus, the optical leakage current of a 
TFT is too large to ignore, and can have various types of adverse effects. 

[0027] In the present embodiment, the brightness of the light source is increased when the image is 
bright, and is decreased when the image is dark. Therefore, the leakage current is not constant, but is 
greater when the image is bright, and smaller when the image is dark. In contrast, the optical leakage 
current hardly causes any problems when the image is bright, but clearly manifests itself as image 
quality degradation when the image is dark. Therefore, by varying the brightness of the light source, as 
in the present embodiment, it is possible to reduce the optical leakage current that is present when the 
image is dark, which can cause image quality degradation. 

[0028] As explained above, according to the present embodiment, by varying the brightness of the 
light source, corresponding to the mean brightness over the entire screen, as well as by modulating the 
drive signal (image signal) to be applied to the liquid crystal panel, a projection-type liquid crystal 
display device, with low power consumption, is achieved that provides a high contrast ratio, and 
displays gray scales with ease. 

[0029] In the aforementioned embodiment, the light source and drive signal are modulated based on 
the brightness of the image signal. However, it is also possible to use modulation based on a color 
signal, or to add a signal exclusively used for modulation to the image signal. Furthermore, the 
brightness of the light source is not limited to three levels, and can be set to many more levels. It is 
also possible to continuously vary the brightness of the light source. Moreover, in the present 
embodiment, a normally white panel is used for the liquid crystal panel. However, the same effects can 
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be obtained using a normally black panel. In this case, the voltage to be applied to the liquid crystal 
panel will be reversed for black and white, from the aforementioned embodiment. 

[0030] FIGURE 6 is a schematic configuration diagram that illustrates a second embodiment of the 
present invention. Note that, in this figure, parts having the same functions as in FIGURE 1 are 
assigned the same symbols, and their detailed explanation is omitted. This second embodiment is 
different from the first one explained above, in that two lamps are used as the light source 22. 

[0031] The light sources 22a and 22b, in this embodiment, are metal halide lamps. Since a metal 
halide lamp is a discharge-type lamp, its light emission efficiency and brightness are high. In this 
embodiment, metal halide lamp 22b is kept at a constant brightness level, and used for increasing the 
brightness of the display device itself, while brightness modulation is performed using the other metal 
halide lamp 22a. 

[0032] To align their optical axes, the light beams emitted from the two lamps 22a and 22b are 
combined by means of a prism 23. This configuration also produces the same effects as the 
aforementioned embodiment. In the present embodiment, two lamps of the same type are used in 
combination. However, the lamp types need not be identical, and the number of lamps may also be 
two or more. Furthermore, it is also possible to use lamps whose brightness is varied, and lamps with 
brightness in combinations other than that used in the present embodiment. 

[0033] In the above two embodiments, the liquid crystal panel uses a polarizer. However, in a 
projection-type panel, the light from the light source is intense, and most of this light is absorbed by 
the polarizer and turned into heat. Therefore, in order to protect the liquid crystal panel from the heat 
and to improve the heat dissipation efficiency, a polarizer 71 is glued onto a glass substrate 73 using 
adhesive 72, in a position away from the liquid crystal panel 74, as shown in FIGURE 7. When two 
configurations were compared (one in which the glass was positioned on the liquid crystal panel side, 
as shown in FIGURE 7 (a), and another in which the polarizer faced the liquid crystal panel as shown 
in FIGURE 7 (b)), the configuration shown in FIGURE 7 (b) produced a higher contrast ratio, as well 
as better color display characteristics. 

[0034] A possible reason for this difference is the effect of the adhesive 72. That is, in the case shown 
in FIGURE 7 (a), light that has been polarized by the polarizer 71 is disturbed by the adhesive 72 
before entering the liquid crystal panel 74. In contrast, in the case shown in FIGURE 7 (b), light that 
has been disturbed by the adhesive 72 is polarized by the polarizer 71 and, as a result, uniformly 
polarized light enters the liquid crystal panel 74. For the reason stated above, it is also possible to 
adopt a method that secures the polarizer without using the adhesive 72. 

[0035] 

[Effects of the Invention] As described in detail above, because the present invention uses a 
configuration in which the brightness of the light source can be varied in correspondence to the image 
signal, it can achieve a projection-type liquid crystal display device that projects a high-contrast-ratio 
image on a screen, reduce power consumption, and display gray scales with ease. 

[Brief Explanation of Drawings] 

[FIGURE 1] A schematic configuration diagram illustrating the projection-type liquid crystal display 
device, related to a first embodiment of the present invention. 

[FIGURE 2] A diagram illustrating the image signal voltage-brightness characteristics, in the first 
embodiment. 
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[FIGURE 3] A diagram illustrating the drive signal voltage-brightness characteristics, in the first 
embodiment. 

[FIGURE 4] A diagram illustrating the changes in brightness on the screen, relative to the changes in 
brightness of the light source. 

[FIGURE 5] A diagram illustrating the Id-Vg characteristics of an a-Si thin film transistor. 
[FIGURE 6] A schematic configuration diagram illustrating a second embodiment of the present 
invention. 

[FIGURE 7] A diagram illustrating a polarizer-positioning example. 

[FIGURE 8] A schematic configuration diagram illustrating a conventional projection-type liquid 
crystal display device. 

[FIGURE 9] A diagram illustrating the signal voltage-brightness characteristics in a conventional device. 
[Explanation of Symbols] 

10 ... Signal processor 

11... Image signal input circuit 

12 ... Brightness-detecting circuit 

13 . . . Light source brightness modulating circuit 
14, 14a, 14b ... Power supplies 

15 ... Image signal modulating circuit 

20 . . . Optical structure 

21 . . . Liquid crystal panel 

22 . . . Light source 

23 . . . Optical system 

23a, 23b ... Dichroic mirrors 
23c ... Projection lens 
23d ... Prism 

24 ... Screen 

[FIGURE 1] 

1 1 : Image signal input circuit 

15: Image signal modulating circuit 

12: Brightness-detecting circuit 

13: Light source brightness modulating circuit 

14: Power supply 

10: Signal processor 

20: Optical structure 



[FIGURE 9] 
Brightness 
Signal voltage 

[FIGURE 3] 
(a) 

Transmittance [%] 
Signal voltage 

(b) 

Brightness on the screen Bright light source 



[FIGURE 2] 
Brightness 
Signal voltage 



Characteristics in the present embodiment 
Characteristics in a conventional example 
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Signal voltage 



Dark light source 



[FIGURE 4] 

Brightness [cd/m 2 ] White level 

(Low drive signal voltage) 
Black level 

(High drive signal voltage) 
Relative brightness of the light source [%] 

[FIGURE 5] 

At illumination intensity of L2 
Optical leakage current 
At illumination intensity of LI 
No light being irradiated 

[FIGURE 7] 

7 1 : Polarizer 74: Liquid crystal panel 

72: Adhesive 
73: Glass 

[FIGURE 6] 

11: Image signal input circuit 

15: Image signal modulating circuit 

12: Brightness-detecting circuit 

1 3 : Light source brightness modulating circuit 

14a: Power supply 

14b: Power supply 

10: Signal processor 

20: Optical [structure] 

[FIGURE 8] 
Image signal circuit 
Power supply 
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PURPOSETo provide the projection type 
liquid crystal display device which projects a 
high-contrast-ratio image on a screen and 
easily makes a gradational display and is 
reducible in power consumption. 
CONSTITUTION:The projection type liquid 
crystal display device equipped with a 
transmission type liquid crystal panel 21, a 
light source 22 which irradiates this liquid 
crystal panel 21 with light, and an optical 
system 23 which transmits the light emitted by 
the light source 22 through the liquid crystal 
panel 21 and projects the light on the screen 
24 is provided with a brightness detecting 
circuit 12 which detects mean brightness per 
picture of a video signal, a video signal 
modulating circuit 15 which modulates a video 
signal voltage applied to the liquid crystal 
panel 21 corresponding to a brightness signal 
detected by the circuit 12, and a light source 
brightness modulating circuit 13 which varies 
the brightness of the light source 22 
corresponding to the detected brightness 
signal. 
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for, 9!«v^o«^>hfv^o *«E-aawtto!)ai/^ij»p'OPfl!)«BBrt*Tr 

»&*ifcv>. set, «E-aiiwttwa*rtf. s ^*;ncRjjn-rse^«£Etr«. -rat, kh&*« 



6 5 0 1 



[0 0 15] 

mwrz. 

[0 0 16] Bltt. *«W®»l©^MWfc|?to<5!g; 
*S < #W"C. ©^flSW 1 0 tft&Mffll 2 0t\Zft 

[0017] yt&wmi2 o\m&m£mv-c%>x>, as 

ft/T*JI>2 1. #M2 2, 3K*3R2 3StfXi"J-->2 

£3 5-2 3 a, 2 3bR05a#ffll/>X2 3c*>6ft 

13. SB/I*;^ ltl/Ttty'-VU-*?'!' hfflfc© 

©Tf4ft<, 3ttff2 2)9>6tBiUteKa/^^2 1 
iiSii-TX £ 1 J — > 2 4 ±fc«*jSMt1-* "bOT«*ntt 

[0 0 18] ©#JPP.« 1 0 14. ^Tt^SiA^O 

»nt. i mas Dowwst 

ffSl^lf ESS 1 3 t. ^IIIeJK 1 3 t J: 0«E««t«fll 

znzKWsmvmki 4i, ®K<ftffliiiKi 2ic e tt)^ 
[0019] cct, mmm^mmm 1 3 n. 

©SE«[£Ttf. ¥^»ffi!J19J3Vs«£B«iBl 3©§ 

RUHR 1 5 «, ¥$»«*««F^»&f4HMife*»«JEfflffi 
t>**J;0ffi<, ¥iS»0&9*WSVs»£»4B»flI^«E 

[0 0 2 0] *&ttWffl8HSfflV»TaSUftimii®8ft 
^fi^«EtX£ U->±^©«S*^«lifrofc*WII 
ft. H2fc*»Ta?t. SESJ49Xi'SSib. Xj"J 
->±TO»Si£ISlL S&. |BIia±!cft*©Sg»! 

[0 0 2 1] *5SWCDSa*H3fcJ:OBiWr 
3. 0 3 (a) IC5*r±5fcK»«^ttEE-aaJW*tt 

t, 03 (b) CwT«k3KBIMf*l«E-»g4#tt 

14. 3KjH*»?8*^»^l4±^±!8«»3. 2»K3tiH)W*V>» 
£ttTfcT*t<5. -3*0, 03 (b) ©#Hfl©«H-?IK 



[0022] H4tt«ttK^K©ffi*t]WflE£]R0. ffitt 
(CXi'U-Xh-CCWfiS&oT. 03 (b) S^ny 
-#±©«Kl4BS&©fJ«Eat/h$V> 

ts-e, ^©s^gs©aw^;i/T$.^>. -#T©ifl^ 
ciiiTf4(8*©fc«)t3tiEffl»0E»4, (1) mm 

(100*) , (2) S«P±0Wa^ (120*) , (3) Sip,fcD 

10 m* (50%) ©3a»©*«fw«tr*. 

[0 0 2 3] Bfc&tt*f£LT» &5 lHa'"CV3~V5 

©«sffl©m#t8ffi*»wjnanfcfr5. e^ft^s^-© 

*£8tfi/'WV©B!MI^fcLTV 3 ~V 5 ©HHT?^ 

a^^jucsiin-rst. 3tis©ws*i (D ©&*£©£ 

X£U->±©WSf4A©«t5lCftS. £©£#, 
>tiH©WSS (3>WP*D»<U Bidm^mffiSV2 
~V5©«ffl-C«fta*T , b. AiHCJMEtBEOA' 
«»1*6ft*. A©«^J:DA' ©3Sr*««fi©K»«EEi 
b-C»4W«t/2:v>. Sot. A' HItsttiE©»flE£ 
59 «<l,&;^.fc0ffl#<|^«fl*5;ii!^£S. 

[0 0 2 4] RttlC, V 1 ~V 3 ORITRMWA 

Aan&ts. -t©*s«fi^*^fcwnrrnfj. js?s? 

©46fflteB©«J;SI::fc5. C©t€T. 3tiS©WK&±^ 

r, (2) <D&mzL. v i~v 4(Dmm<nmmiM^&M 

[0 0 2 5] *^«WTI4«a^*;VtUT, a-S i 
©TFTffiS/WH&ffiflJL&j&J, ^CTTfciBgjLfc 
±5KTFTK3eeBMfr«t, :t7tt!S (Vg<0) 
50 (MEiJ-f**: I off ) a<iftJnU 

T. H*fflfi58#tt©£flsat£i;, n>h^xhJ±©«S 
T^7U •y*fS&©EHtft-5. ft©3&2£^{fc;a-a-;fc 
t^©^'J-^mSit©jiV5S, H5t^1". £©0t4> 
tta*HBIf3nTV>fcV»#& (0*3?^t7K-r) t, HSlg 
Ll(5i& (H*-^a»T?^-r) fc. flB£L2©*£ 

(Btiitst) t©, ^•n^n©h^>> ! x£#s 
*«i/Tv»*. fiu (l2>ld aa**»s 
kl 2*0 fcjBfl&wa^L i ©##, seu-jriwtew* 

40 [0 0 2 6] a#a«*3i^KH©»ft, !*«£B-5 < 

t^tc^\z\mn-&m^> <t%z\ bifi&ar» x> . «a 
tfeii-rs. se^t. TFTojeu-faw'bssa-e* 

[0 0 2 7] *^»J-Ct4, ««*tWSV»«^l33tt!R© 
»^14^^<. WFH8£f4/MSH'b©i&*. * 



(4) 

5 

coo2 8] z<D£?\z*mMM\z&n& immmtz 
[0029] ±{E^ttfln?fi3tjK&tfB»«#©«pie 

S&, 3l6JR0!)WflEtt3aBKIB6f. «$C© 
&fflV»T%M«0»«3St»6n«. £©*£. «fi^* 

i-i. a? 

[0 0 3 0] 0 614, #56WfflS2©SafiW&w-r*EI8 

UT, *Offl/V»RWB*l»-r*. *£JM!tf. ifefcK 
gBL&£MWiSfc*jSira. 7t)S2 2tLT2a©5> 

[0 0 3 1] *mffiMlZ&VZ%M2 2 a, 2 2blW 

>72 2 b<Dj3UnmZ-%.tV : %7RWim.tVT<DM%. 30 

5-f F • 5>7 , 2 2 aSffl^Tff 5. 
[0 0 3 2] 2^ffl5>y2 2a, 2 2b«»6 583tbfc 

©J:5fcLTfc5fe©WlfcW»©»*jB«ffS*lS. * 

£JS*JT!WU 2 ^©HCWH©9 

75*, 5>7©a»ttJi&-3T<&J:<, Scfe2^m±Tfc 

[0 0 3 3] K±©2"30S8«#|IE*V»T, Kflrt*;!/ 47 

3fo8*a<. *©*<tt«efi"C!RJKanTSiicftt)*. 

<f*fc»fc. H7©J:5tffl3K«7 l*if5^S«7 
3K»»3SI7 2TrBDftH\ HW/t*;W4ji»S«Ufc 
fiHtC^BTS. HO^lC, 07 (a) ©iSICS&i 

/t**«te#5xtf***«k5teEB"ra»£i. 0 7 

( b) fcjRl" * 5 tWI6»0«IK*/t*A«C|fl|< ± 5 1 
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SEBbfc&££JttSsL&i!g£. 0 7 (b) ©J:5!;:I3B 

[0 0 3 4] ^©afiiUT, »3ffJW7 2©«S*»*A 
Sft5. 0 7 (a) <S3t«7 l&^-bT 

ffl3tan&3K*«ffi3iHai7 2T&3n-a&SA*;v7 4\z 

XMTZ>Z.t\Zts.Z>. cnfcfcfU 07 (b) ©«-&, 
»93W7 2-casnfc3t«iS3E«7 lfcJ:Dffl3ttan. 
fi36*lft©iB"3&3fcWKa^**7 4 icAMStlS £ i 
*fc, ±E©afi*>6. J»3ff3W7 2 

[0 0 3 5] 

[%Kffl^*3 «±i^3®Ufc^;5t*^lcJ;ti«, eft 
[0W©«¥&RW] 

[01] *%bj©^ ! ©^js^j tffit)5ft»s!«aa* 

gB£S1«8#?fi£0. 
[02] £l©9dM£43ttSBfeaflWtE-ttKtttt 

£tkT0, 

[0 3] »lffl*««K*JtSKftffl^«JEE-»lS«ftt 
£jSf0. 

[04] 3W©JMaMfcfc3fr6XjriJ->±T©JM 
^fb2:^f0. 
[05] a-S i|»Kh9>5?X^©I d-Vg!|ff4£ 

[0 6 ] *«W©ffl 2 ©^ffi^£^T*»$#Sj£0, 
[0 7] ffl3t«©IEB«Sw-rH, 
[0 8] ^©&»Sttfl3^B£^TOlfettim 
[0 9] «#SHfcfctt«fc#*E-J*0E*HSi«jK-r 

00 

i o -flr^jaaa, 

l l •••RflkffittJHB. 
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2 3 a, 2 3b-^'f^n-fydr39-, 
2 3 c-fiJfffll^X, 
2 3d-^UXA. 
2 4-X?U->. 
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